Rat liver phospholipids were radioactively labelled in vivo before purification of UDP-glucuronyltransferase to homogeneity. The pure enzyme contained very little phospholipid (approx. 0.7mol of phospholipid/mol of protein). The solubilization detergent Lubrol 12A9 appeared to act as a phospholipid substitute, capable of supporting UDP-glucuronyltransferase activity. Phospholipase C did not inhibit the pure enzyme activity and pure UDP-glucuronyltransferase was stimulated by 40-100% by the addition of phospholipid dispersions.
The effects of phospholipids on hepatic UDPglucuronyltransferase (EC 2.4.1.17) activity have been exhaustively studied in microsomal preparations (see Zakim & Vessey, 1976, and Dutton & Burchell, 1977, for references) . Evidence indicates that UDPglucuronyltransferase in microsomal fractions requires phospholipids to exhibit maximum demonstrable activity (Berry et al., 1976 (Berry et al., , 1978 Graham et al., 1977) .
In the present study, the role of phospholipids was examined directly on pure homogeneous UDP-glucuronyltransferase preparations (Burchell, 1977a) .
Materials and Methods
Microsomal and intermediate purification fractions and pure UDP-glucuronyltransferase were prepared from the livers of five male Wistar rats, pretreated with 2g of phenobarbital/litre in the drinking water for 7 days, by the method previously described (Burchell, 1977a (Burchell, , 1978 . Phospholipids were labelled in vivo with radioactive tracers purchased from The Radiochemical Centre, Amersham, Bucks., U.K. Rats were injected with 200pCi of [Me-3H]-choline and were killed 35 min later (Nagley & Hallinan, 1968) or were injected with 1 mCi of [32P]Pi 16h before death. Incorporation of 32p for 16h ensured that all of the microsomal phospholipid species including sphingomyelin would be maximally labelled (Gurr et al., 1965; Holtzman et al., 1970) . The 35min labelling with [Me-3H]-choline was chosen to ensure that this was incorporated very selectively into phosphatidylcholine with only 1-3 % incorporation into sphingomyelin or protein (Nagley & Hallinan, 1968; Cater et al., Vol. 171 1976) : 60-70% of the individual molecular species of phosphatidylcholine are efficiently labelled by this procedure (Trewhella & Collins, 1973) . 3H radioactivity was counted in toluene scintillant (Cater et al., 1975) at an efficiency of 40%, and 32P radioactivity was measured by Cerenkov counting at an efficiency of 30%. The specific radioactivity of the 32P-labelled phospholipid was determined by measuring radioactivity in purified phospholipids extracted from 25 % (w/v) liver homogenate and then by measuring their Pi content after wet-ashing (Cater et al., 1975) .
Phospholipid depletion of enzyme preparations was carried out at 5-10°C as described by Allistone et al. (1977) , who used Ca2+ at a concentration of 1 mm and pure Bacillus cereus phospholipase C (1 unit of phospholipase liberates Il,mol of phosrhocholine/ min from ether-saturated egg phosphatidylcholine at 37°C). Removal of diacylglycerols with lipase and bovine serum albumin was omitted, since this is without effect on glucuronyltransferase activity after extensive delipidation with pure B. cereus phospholipase (Allistone et al., 1977) . Egg yolk phosphatidylcholine and lysophosphatidylcholine, purchased from Lipid Products, South Nutfield, Surrey, U.K., were ultrasonically dispersed and added to enzyme fractions as described by Cater et al. (1975) .
UDP-glucuronyltransferase activity was assayed at 23°C by using 4-nitrophenol as described by Winsnes (1969) . Protein concentrations were determined by the biuret method (see Layne, 1957) , the method of Lowry et al. (1951) and the method of Bradford (1976) Burchell, 1978) , although in this case demonstrable enzyme specific activity was approx. 50 % ofthe values obtained during purification of UDP-glucuronyltransferase (Burchell, 1968) . Thus UDP-glucuronyltransferase purified to apparent homogeneity contains very little, if any, bound phospholipid. Calculation based on the specific radioactivity of purified phospholipids from the initial liver homogenate shows that the pure transferase binds only 0.7mol of phospholipid/mol of enzyme. Since detergent solubilization typically tends to randomize the phospholipids associated with proteins (Mull et al., 1977; Le Maire et al., 1977) , so that their native phospholipidcomplement can be virtually completely substituted (Warren & Metcalfe, 1977) , the above calculation is unlikely to be seriously biased owing to the purified transferase selectively retaining phospholipid species with specific radioactivities that differ markedly from the mean. The results in the present paper do not agree with those of Gorski & Kasper (1977) , whose pure glucuronyltransferase reportedly contained 47 % by weight of phospholipid. However, Bock et al. (1977) obtained an active partially purified transferase preparation that was severely depleted of phospholipid, from 0.34mg of phospholipid/mg of protein in the microsomal fraction to 0.01 mg of phospholipid/mg of protein in the DEAE-cellulose fraction.
The virtual absence of phospholipid from our pure active enzyme preparations appeared to question the idea that UDP-glucuronyltransferase is lipid-depen- (1974) showed that the benzphetamine (N-benzyl-N'-dimethylphenethylamine) N-demethylase activity of a reconstituted microsomal enzyme system was stimulated when a number of detergents were substituted for a crude liver lipid fraction in the reconstituted system: some detergents were as effective as lipid in eliciting enzyme activity. 
